Spin Label, Lipids, 'H-NM R 'H -NM R studies on DPPC vesicles labelled with the spin label (1,14) have been performed below (34 °C) and above (52 °C) the phase transition temperature. A t both tem pera tures, the spin label, located at the apolar end o f the C H 2 chain, affects the whole structure o f the lipids. Structural and functional investigations of membranes using spin la bels have to consider always the effect described.
Introduction
Recently we could show that the perm eation rate of N a-ascorbate across m em branes of D PPC vesicles decreases concomittantly with increasing concentra tions of spin label (1, 14) [1], Since this spin label is located at the apolar end of the C H 2 chain, it was concluded that it might cause certain reinforcem ents between the lipids. These results are supported by the observation that even at tem peratures > 40 °C, that is above the phase transition tem perature, the ESR spectrum of a spin labelled mem brane of DPPC vesicles is very similar to a free spin label spectrum and yet the perm eation rate of NaASC is reduced considerably.
To elucidate the influence of the spin label (1,14) on the configuration of DPPC m em branes, 'H -N M R studies on DPPC vesicles labelled with the spin label (1,14) have been conducted at 34 °C and 52 °C resp.
M aterial and M ethods
The preparation of the DPPC (dipalmitoylphosphatidylcholine) vesicles in D 20 and their labelling with the spin label (1,14) were described recently [2] . The 'H -N M R (nuclear magnetic resonance) experi m ents were perform ed by means of a Varian XL-100-15 FT-spectrom eter operating at 100 MHz with a 5 mm insert. Internal D20 provided the field-frequency lock. D euterated phosphate buffer (100 m M , pD 7.4) was used for maintaining constant pD condi- chain. The acetate peak doesn't exhibit any para magnetic line broadening after addition of the spin label demonstrating the presence of the spin label within the m embrane. Despite its position, the spin label exerts a long range influence on the choline head groups.
At 52 °C, the protons of the side chain can also be detected (s. Fig. 1, 3rd spectrum from top) . As ex pected, the line width of the choline proton signals is m ore narrowed. The two slightly resolved [-N +(C H 3)3] peaks belong to the two different head groups located at the inside and outside of the double layer.
It is interesting to note that even at 52 °C the pres ence of the spin label (1,14) causes a line broadening of all proton signals shown in Fig. 1, bottom spite the fact that the spin label can rotate almost freely indicating that the spin label-lipid interaction should be weak, at the most. Again, the acetate peak is not influenced indicating that even at this tem pera ture the spin label is located within the membrane. From this it can be concluded, that the spin label might influence the side chain at 52 °C and, there fore, also at tem peratures below the phase transition tem perature. As can be seen, the spin label affects the whole structure of the lipids; at tem peratures be low the phase transition tem perature it exerts its strongest influence, of course. The very small influ ence of the spin label on the signals of the choline head groups at 52 °C indicates that the effect ob served at 34 °C is mainly due to the modifications of the configuration of the lipids and not due to the param agnetism of the label. The influence of spin label concentration on the change in line width of the choline head group-and the CH 2 side chain-signals as observed at 34 °C and 52 °C, resp., is shown in Fig. 2 . As can be seen, the line width increases with increasing spin label con centration, at least up to a concentration of 1 m M , that is a DPPC: spin label ratio of 50:1. At higher spin label concentrations, dipol-dipol interactions as well as spin exchange interactions will modify the effect of the spin label on the lipids.
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